Imaging T Cell Dynamics and Function Using PET and Human Nuclear Reporter Genes.
Adoptive cell transfer immunotherapy has demonstrated significant promise in the treatment of cancer, with long-term, durable responses. T cells expressing T cell receptors (TCRs) that recognize tumor antigens, or engineered with chimeric antigen receptors (CARs) can recognize and eliminate tumor cells even in advanced disease. Positron emission tomography (PET) imaging with nuclear reporter genes, a noninvasive method to track and monitor function of engineered cells in vivo, allows quantitative, longitudinal monitoring of these cells, including their expansion/contraction, migration, retention at target and off-target sites, and biological state. As an additional advantage, some reporter genes also exhibit "suicide potential" permitting the safe elimination of adoptively transferred T cells in instances of adverse reaction to therapy. Here, we describe the production of human nuclear reporter gene-expressing T cells and noninvasive PET imaging to monitor their cell fate in vivo.